Conformation and thermostability of oligonucleotide d(GGTTGGTGTGGTTGG) containing thiophosphoryl internucleotide bonds at different positions.
The thrombin-binding aptamer d(GGTTGGTGTGGTTGG) (TBA) is an efficient tool for the inhibition of thrombin function. We have studied conformations and thermodynamic stability of a number of modified TBA oligonucleotides containing thiophosphoryl substitution at different internucleotide sites. Using circular dichroism such modifications were found not to disrupt the antiparallel intramolecular quadruplex specific for TBA. Nevertheless, the presence of a single thiophosphoryl bond between two G-quartet planes led to a significant decrease in the quadruplex thermostability. On the contrary, modifications in each of the loop regions either stabilized an aptamer structure or did not reduce its stability. According to the thrombin time test, the aptamer with thio-modifications in both TT loops (LL11) exhibits the same antithrombin efficiency as the original TBA. This aptamer shows better stability against DNA nuclease compared to that of TBA. We conclude that such thio-modification patterns are very promising for the design of anticoagulation agents.